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Honors Capstone Abstract
Current literature within the field of child cognitive development lacks the understanding
of the effects of child sex on cognitive development. . It is previously known that children’s
social and cognitive development can be affected, positively or negatively, by outside factors,
such as low socioeconomic status, but additional factors need to be examined. This study aims to
fill these gaps. This study examined the associations between early cognitive development, child
sex, and contextual stress through use of data from an overarching longitudinal study. Mothers
completed self-report paper questionnaires, gathering basic background information and levels of
anxiety and depression, at 4 months postpartum and children completed several tasks to assess
executive function, specifically inhibitory control, and cognition at 14 and 24 months
postpartum. Two regression analyses were conducted, and mother’s symptoms of depression and
anxiety were entered as covariates. Contrary to expectations, there were no significant
associations to children’s general cognitive functioning at 14 months of age, which supports the
notion that the effects of infant sex may not be observed at this early point in development.
However, results indicated that more exposures to chronic stressors during early infancy was
significantly associated with less inhibition in girls at 24 months of age, but not in boys. These
results provide support for the vulnerability-vulnerability hypothesis. Findings from this study
help to identify the timepoint in which such effects may start to emerge, further helping to bridge
the gap in the literature.
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Evidence for Viability-Vulnerability Early Stress Predicts Inhibition in Girls, but not Boys at 24
Months
This study examined the independent and mediating associations between early cognitive
development, child sex, and contextual stress through use of data from an overarching
longitudinal study. It is previously known that children’s social and cognitive development can
be affected, positively or negatively, by outside factors, such as low socioeconomic status.
However, within past research that has explored cognition, there are gaps in the research. One
significant gap is being unaware of the differences in effects when it comes to child sex. This
study aims to fill these gaps by considering the interplay between child sex and children’s
exposure to stressful contexts in relation to several aspects of cognition at two points (14 and 24
months of age) in early development. Maternal depression and anxiety symptoms will be
considered as additional factors that may affect children’s early cognition. Mothers completed
self-report paper questionnaires, gathering basic background information and levels of anxiety
and depression, at 4 months postpartum and children completed several tasks to assess general
cognition at 14 months of age, and executive function (EF), specifically inhibitory control, at 24
months of age. Two regression analyses were conducted, with mother’s symptoms of depression
and anxiety entered as covariates. Results indicated that more exposures to chronic stressors
during early infancy was significantly associated with less inhibition in girls at 24 months of age,
but not in boys. These results provide support for the vulnerability-vulnerability hypothesis.
Findings from this study help to identify the timepoint in which such effects may start to emerge,
further helping to bridge the gap in the literature.
Literature Review
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Children’s developing executive attention networks, which support aspects of cognitive
development, can be affected by outside factors. It is known that cognitive development, and
specifically executive functioning, develops extensively throughout the first five years of life
(Garon, Bryson & Smith, 2008). Between three and five years of life, children will further refine
their abilities, enhancing their ability to resolve higher levels of conflict, such as remembering a
rule for a game or task (Posner & Rothbart, 1998). This toddlerhood period of time may increase
their susceptibility to environmental experiences that can alter their cognitive development.
Some factors such as genetics, dysfunctional neuroregulatory systems and exposure to stressful
life events have been shown to affect a child’s social and cognitive development (Goodman &
Gotlib, 1999). For example, one study found that maternal depressive symptoms were linked to a
negative mother-child interaction during play and indirectly lower executive functioning (EF) in
the child at 48 months (Gueron-Sela, et al., 2017). This study suggests that negative
environmental factors can hinder a child’s cognitive abilities; however, they measured EF at both
36 and 48 months, only finding these affects at 48 months (Gueron-Sela, et al., 2017). These
results create a larger gap in pinpointing the time at which a child’s cognition may be negatively
impacted by environmental factors.
Although early cognitive development, and factors related to early cognition, is an active
area of investigation, there have been conflicting results on the role that child sex plays in early
cognition (Dipietro & Voegtline, 2015). There is a relative dearth of studies that have considered
how contextual factors, such as residing in higher stress environments may interact with child
sex in relation to cognition. This is notable because recently, the viability-vulnerability
hypothesis was proposed (Sandman et al., 2013), which suggests that girls’ cognition (e.g.,
executive functioning) may be more vulnerable to early life stress than boys’ cognition.
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It also is unknown at what point in development such effects may manifest, further
contributing to mixed findings across existing work. One study found no effects related to
contextual stress on girls’ general cognition in children 12 months of age (Sandman et al., 2012).
Another study demonstrated the viability-vulnerability effects on older girls’ executive
functioning between ages six and nine (Buss et al., 2011). Given these mixed findings, it is
important to further investigate the relationship between child sex and cognition, and at what
point in development these interactions may be observed.
The aim of the current study is to address several gaps in existing work by examining
how early cumulative risk and infant sex interact in association with a child’s early cognition and
inhibition. This study is important to the field in order to prepare effective interventions for
children regarding stressors in order to better their cognitive abilities later in development.
Furthermore, the interaction between home-life and childhood outcomes is becoming
increasingly noted within the field. By examining these interactions it lends the opportunity to
enhance the world of education for child in and outside of schools. By understanding how
outside factors can impact a child’s cognitive ability, steps may be taken to reduce the
deleterious effects of childhood stressors on children’s development. However, such steps may
only occur if the effects of childhood exposure to stress are better understood.
In the current study, broadly, we hypothesized that there would be a negative relationship
between early life stress exposure and children’s cognitive abilities – specifically, a measure of
general cognition at 14 months of age, and a measure of inhibitory control (an aspect of
executive functioning) at 24 months of age. On the basis of the vulnerability-vulnerability
hypothesis (Sandman, et al., 2013) we hypothesized that negative associations between early life
stress exposure and cognitive would be stronger in girls relative to boys. Accounting for the
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potential effects of maternal internalizing difficulties, a negative association between cumulative
risk and cognition at 14 months and inhibition at 24 months was expected .
Method
Participants
As part of a larger longitudinal study, there were 179 mother-infant dyads from whom
data was collected. The participants were recruited from the community surrounding Northern
Illinois University in DeKalb, IL. In order to meet criteria to participate the mothers had to have
given birth to a baby who at the start of the study would be four-months of age. However, this
did not have to be their first child. The data was collected for multiple years and data collection
wrapped up over the past year.
The average age of the mothers was 27.49 years (SD = 6.07). Maternal education
averaged 14.83 years (SD = 2.76), with 8.94% of participants having less than a high school
education or GED. Twelve percent (12.29%) of the mothers stated their relationship status as
single. Maternal race consisted of 71.51% Caucasian/White, followed by 15.64% African
American, 8.94% Latina/Hispanic, 1.1% Native American and 3.35% choosing “other”. For
family income-to-needs ration (INR) the mean was 2.15 (SD = 1.67). Of this, 25.69% fell below
the poverty line defined as an INR less than 1.00. Fifty-nine percent (59.22%) of the sample
stated they were economically stressed; qualifying if their INR was less than 2.0. The average
family income was $49,718 (SD = $38,260) with a range from $4,200 to $204,000. Infant sex
was relatively split equally between boys and girls, with 46.93% of infants being boys and
53.07% being girls.
Procedure
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This longitudinal study had the goal of collecting data to address several gaps in existing
work by examining how early cumulative risk and infant sex interact in association with a child’s
early cognition and inhibition. Mothers completed self-report paper questionnaires and children
completed several tasks to assess executive function, specifically inhibitory control, and
cognition at three separate time points: four months, 14 months, and 24 months postpartum. Each
participant was given an informed consent form explaining the purpose, procedure, risks and
overall impact of the study at the first visit. At each following visits, procedures and directions
for each questionnaire and task were given to mothers. After completing each session, the
mothers were compensated for their participation.
Measures
The mothers and children completed tasks and questionnaires at three time points. At four
months postpartum mothers attended the laboratory without the child to complete questionnaires.
Prior to their visit, the mothers had received an informed consent form and a demographic
question to complete and return at the four-month visit. From this demographic information a
cumulative risk index was created. For each present risk factor a score of 1 was given. After
totaled, the values could range from zero to five. These included items such as a single parent or
maternal education level.
Maternal Psychopathological Symptoms.
Beck Anxiety Inventory. During the same visit mothers completed the Beck Anxiety
Inventory (BAI) which is a 21-item self-report standard measure with high internal consistency (a
= .92). This measure was used to determine the presence and severity of anxiety a person may be
experiencing (Hewitt & Norton, 1993). The response options were on a 4-point scale from 1 (Not
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at all) to 4 (Severely-I could barely stand it). The BAI has two dimensions which it assesses,
cognitive and somatic. The cognitive dimension is made up of 9-items that assesses for cognitive
impairments that may be common to anxiety such as fear of losing control, fear of the worst
happening, and nervousness. The somatic dimension is the made up of the remaining 12 items
which assesses for physiological disturbances that may be common to anxiety during a
heightened state of arousal such as difficulty breathing, heart pounding or racing, and
unsteadiness. A final aggregate score was used for analyses.
Beck Depression Inventory. Similar to the BAI, the mothers also completed the Beck
Depression Inventory-II (BDI-II), which is a 21-item self-report standard measure with high
internal consistency (a = 0.91) which determined the presence and severity of depression within
the mothers (Dozois, Dobson & Ahnberg, 1998). Each item included statement options that
ranged in severity from 0 (I do not feel sad) to 3 (I am so sad and unhappy that I can’t stand it).
Depression was assessed through two dimensions: cognitive-affective and somatic-vegetative.
The cognitive-affective dimension was made up of 11 items that assessed for cognitive and
affective symptoms that are common to depression, such as feelings of worthlessness, selfdislike and self-criticalness. The somatic-vegetative dimension was made up of the remaining 10
items that assessed for somatic symptoms characterized by poor mood and anhedonia. These
dimensions then created a final aggregated score.
Child Cognition.
Bayley Scales of Infant Development-Third Edition. At 14 months postpartum children’s
general cognitive development was assessed using the Bayley Scales of Infant DevelopmentThird Edition (Bayley-III). This scale assessed the children’s general cognitive development
across five task-oriented scales with high internal consistency (a = .79) (Bayley, 2006). For the
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purpose of this study, only the cognitive scale was used. The Bayley-III Cognitive scale consists
of 91 items that assess sensorimotor development, exploration and manipulation, object relation,
concept formation and memory (Anderson, De Luca, & Hutchinson, 2010).
Child Inhibitory Control.
Snack Delay Task. At 24 months postpartum children participated in the Snack Delay
Task (a = .95) to assess inhibitory control, an aspect of executive functioning (Goldsmith, et al.,
1993). During the task children were instructed to sit at a table with their hands placed on a table
mat. The experimenter sat directly across from the child during the task. In the center of the table
a clear plastic cup had been placed over a snack and with the snack being replaced for each trial.
The experimenter instructed the child to wait until the bell rang before reaching for the snack. A
practice trail was administered to assure that the child understood the task. Then six trials were
conducted with each trial having a different time for when the bell was lifted and then rang.
In the first trial the bell was lifted after 5 seconds then rang after an additional 5 seconds.
In the second trial the bell was lifted after 10 seconds, then rang after an additional 10 seconds.
In the third, the bell was lifted after 15 seconds then rang after an additional 15 seconds. In the
fourth trial, the bell was lifted after 7 seconds then rang after an additional 8 seconds. In the fifth,
the bell was lifted after 20 seconds and rang after an additional 20 seconds. In the final, sixth,
trial the bell was lifted after 20 seconds and then put down after 5 seconds. The bell then was
lifted again after 15 seconds and rang after an additional 20 seconds. Scores for each trial ranged
from 0 (snack eaten before experimenter lifted the bell) to 4 (waited for the bell to ring before
reaching for the snack).
Results
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After missing data was estimated using multiple imputation (10 imputations in total), two
regression analyses were conducted (Rubin, 1987). Mother’s symptoms of depression and
anxiety, which were assessed from the BAI and BDI-II, were entered as covariates. The
hypotheses were partially supported by regression analyses.
Contrary to expectations, none of the predictors were associated to children’s general
cognitive functioning at 14 months of age. Additionally, child sex by cumulative risk interaction
was not significantly associated with cognitive functioning. At 24 months, cumulative risk was a
significant predictor of inhibitory (b = .32, p = < .05) and at a trend level, maternal anxiety was
associated with inhibition (b = -.19, p < .10). Moreover, the child sex by cumulative risk
interaction at 24 months was also significant (b = .52, p < .05). Simple slope analyses showed
that there was a strong negative association between cumulative risk and inhibition for girls (b =
.32, p < .05), but not for boys (b = .02, p > .10).
Discussion
With these results the current study may provide evidence to bridge the gap between
existing research about what when and/or what aspects of cognition early life chronic stressors
may impact. Furthermore, it provides evidence for the viability-vulnerability hypothesis
(Sandman, et al., 2013) by examining how early cumulative risk and infant sex interact in
association with a child’s early cognition and inhibition. Our findings suggest that girl’s lower
inhibition may be expressed around 24 months of age, as no significant differences were found at
14 months of age. More exposures to chronic stressors during early infancy was significantly
associated with less inhibition in girls at 24 months of age, but not in boys. Furthermore, it posits
that females may experience relatively larger deficits in executive functioning compared to males
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and it demonstrates that such effects on aspects of children’s cognition may not emerge until the
second year of life.
Strengths of this study include the longitudinal design which gives the ability to observe
developmental differences within the child and pinpoint time points at which new skills emerge.
Moreover, this study used behavioral observations of child cognition using a standardized
assessment and behavioral coding of toddler inhibition. This study was not without limitations.
One limitation is that the mother’s depression and anxiety was based on self-report measures
only which can lead to reporter bias. As these are measures of psychopathology, it is possible the
mothers would alter their answers to lower the likelihood of labeling themselves with depression
or anxiety disorders. Additionally, family demographics were only collected at 4 months
postpartum. Factors such as family income and relationship status can change within a two-year
period, which may have an impact on a child’s development. For example, a mother’s annual
salary would have drastically changed if she obtained a new job that now paid her significantly
more than her past position. Although this is not the norm in most individuals’ lives, it would be
important to reassess these factors and compare the two sets of data when running analyses. This
is something future work should consider.
Future studies should explore the impact of early chronic life stressors on children’s early
cognition and inhibition between the ages of 15 and 23 months to further refine the timing of
when differential effects of stress emerge. Furthermore, future work should consider additional
aspects of cognition, like language, in order to further assess the viability-vulnerability
hypothesis effects. By further exploring the time at which the differential effects of stress
exposure on cognition may emerge, early intervention programs can be implemented. By
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Figure 1
Simple Slope Analysis Predicting Negatively Related Inhibition for Females
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Table 1
Hierarchical Regression Analysis Predicting 24 Month Inhibition
Predictors
ΔR2
Dependent Variable = 24-month Toddler Inhibition
Step 1
.07+
Cumulative Risk
Infant Sex
Maternal Anxiety
Maternal Depression
-.02
Step 2
Cumulative Risk X Infant Sex

+p < .10
*p < .05

Betas
Step 1 Step 2

-.12
-.14
-.18+
.01

-.32*
-.15
-.19+
-.15

.06*
.52*
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